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Background: Worksite health promotion programs (WHPPs) offer an attractive opportunity to improve the lifestyle
of employees. Nevertheless, broad scale and successful implementation of WHPPs in daily practice often fails. In the
present study, called BRAVO@Work, a 7-step implementation strategy was used to develop, implement and embed
a WHPP in two different worksites with a focus on multiple lifestyle interventions.
This article describes the design and framework for the formative evaluation of this 7-step strategy under real-time
conditions by an embedded scientist with the purpose to gain insight into whether this this 7-step strategy is a
useful and effective implementation strategy. Furthermore, we aim to gain insight into factors that either facilitate
or hamper the implementation process, the quality of the implemented lifestyle interventions and the degree of
adoption, implementation and continuation of these interventions.
Methods and design: This study is a formative evaluation within two different worksites with an embedded
scientist on site to continuously monitor the implementation process. Each worksite (i.e. a University of Applied
Sciences and an Academic Hospital) will assign a participating faculty or a department, to implement a WHPP
focusing on lifestyle interventions using the 7-step strategy. The primary focus will be to describe the natural course
of development, implementation and maintenance of a WHPP by studying [a] the use and adherence to the 7-step
strategy, [b] barriers and facilitators that influence the natural course of adoption, implementation and
maintenance, and [c] the implementation process of the lifestyle interventions. All data will be collected using
qualitative (i.e. real-time monitoring and semi-structured interviews) and quantitative methods (i.e. process
evaluation questionnaires) applying data triangulation. Except for the real-time monitoring, the data collection will
take place at baseline and after 6, 12 and 18 months.
Discussion: This is one of the few studies to extensively and continuously monitor the natural course of the
implementation process of a WHPP by a formative evaluation using a mix of quantitative and qualitative methods
on different organizational levels (i.e. management, project group, employees) with an embedded scientist on site.
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An unhealthy lifestyle (e.g. insufficient daily physical ac-
tivity, unhealthy diet, smoking, high alcohol consumption
and low levels of relaxation) is related to several chronic
diseases with high prevalence rates in the Netherlands
like cardiovascular diseases, diabetes mellitus type II, re-
spiratory diseases (e.g. asthma and COPD), depression
and certain types of cancer [1]. A well-known conse-
quence of an unhealthy lifestyle is overweight [2,3]. Cur-
rently, 30.5% of the Dutch working population is
overweight and an additional 6% is obese [4]. Further-
more, unhealthy and/or overweight employees show ele-
vated sickness absence rates which significantly increase
costs for the company [5]. To ensure long-lasting prod-
uctivity of employees and to prevent work disability an
important component is adopting and maintaining a
healthy lifestyle [6,7].
The WHO states that the workplace directly influences
the physical, mental, economic and social well-being of
employees and in turn the health of their families, com-
munities and society. Therefore, the workplace offers an
ideal setting and infrastructure to support the promotion
of health of a large audience [8]. Furthermore, growing
evidence is found for the effectiveness of worksite health
promotion programs (WHPP) that promote a healthy life-
style in general [9-12]. Nevertheless, broad scale imple-
mentation of these effective WHPP in daily practice and
across a wide range of settings often fails [13-17]. In order
to improve the implementation of WHPPs into daily
practice, it is important to shift the focus from effect eva-
luations to the evaluation of the implementation process.
Hence key determinants of success and failure could be
obtained and addressed in future implementation. For this
purpose, traditional evaluation designs (i.e. randomized
controlled trials) that focus on effect evaluations are not
sufficient. These evaluation designs do not provide critical
information on the implementation process. So other
study designs are required, which focus more on observa-
tional strategies. The complementary use of a systematic
and real-time formative evaluation within an controlled
trial can create a dual style approach whereby critical in-
formation on the implementation process over time can
be obtained [18,19]. A formative evaluation is an assess-
ment that focuses on “the internal dynamics and actual
operations of a program in order to understand its
strengths and weaknesses and changes that occur in it
over time” [18,20]. It gives researchers insight into pro-
gram implementation over time and employs a mix of
qualitative and quantitative techniques. Formative evalua-
tions emphasize the need for real-time monitoring of the
implementation process, but is very time consuming
[18-20]. The amount of time that is needed to conduct a
real-time formative evaluation could partially be the cause
for the lack of such studies. However, investing time ineffectiveness studies that are not used in daily practice
and only include a posterior process evaluation that does
not give insight into the important aspects of the imple-
mentation process, is also a waste of money.
Despite the lack of focus on studying the implementa-
tion process, researchers do acknowledge the fact that for
improving the effectiveness and implementation of
WHPP in practice, these programs should be systematic-
ally implemented in order to achieve successful imple-
mentation and continuation. For instance, Durlak and
Dupre showed that the level of implementation (i.e. low
or high implementation) affects the outcomes obtained by
health promotion programs, whereby high implementa-
tion increased program success and could lead to greater
effects on outcomes for participants [16]. In addition, im-
plementation success is for an important part dependent
on an adequate fit of the program with the specific
organizational context (i.e. implementation context) in
which the program is implemented [16]. The implementa-
tion context differs from one worksite to another because
of inherent differences between worksites, which makes it
difficult to implement effective WHPPs across different
worksites [21]. In order to take the implementation con-
text into account it is important to involve the target
population (i.e. employees) and implementers within the
worksites in the development phase of the WHPP and to
keep them involved throughout the whole implementa-
tion process. This allows the worksite to incorporate and
adjust the WHPP and implementation strategy to their
specific needs, interests and the existing setting, thereby
increasing the chances of implementation success [22].
Furthermore, in order to successfully implement
WHPPs, programs need to pass through the four stages
(i.e. dissemination, adoption, implementation and con-
tinuation) as stated in the diffusion of innovations theory
[23]. Four main categories of innovation determinants
may influence the transition process from one stage to
the next as potential barriers or facilitators for imple-
mentation (see Figure 1): 1) characteristics of the socio-
political context (e.g. fit with existing rules, regulations,
and legislation), 2) characteristics of the organization
(e.g. hierarchical structure, available expertise), 3) char-
acteristics of the innovation (e.g. compatibility, rele-
vance), and 4) characteristics of the adopting person/
user (e.g. self-efficacy, degree of ownership) [24,25]. The
above described theory provides the key elements that
should be addressed when implementing a WHPP suc-
cessfully [23,25]. However, this theory, along with other
implementation theories, does not provide specific strat-
egies or guidelines for implementation.
As such, a new and systematic 7-step implementation
strategy was developed that incorporates most of the
fore mentioned aspects for successful implementation.
This strategy also aims to maintain the implemented
Figure 1 Framework presenting the innovation process and
related innovation determinants (Fleuren et al., [25]).
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on a ‘user-driven’ approach towards developing and
implementing interventions that specifically address the
capacities and needs of the target population at multiple
organizational levels (i.e. management, project group,
employees). User-driven within this context means that
health objectives, interventions and implementation
strategies are (co-)developed by members of the target
population at different levels of the worksite. The 7-step
strategy incorporates planning, implementation, evalu-
ation and maintenance. The strategy ensures that the
interventions will be tailored to the specifics of the
worksite, thereby ensuring a fit with the implementation
context. This increases possibilities for maintenance over
time. The 7-step strategy has already been used in prac-
tice but whether this strategy is an effective and generic
approach for developing and implementing WHPPs has
never been studied systematically [28].
Therefore the present study, called BRAVO@Work,
describes the formative evaluation of this 7-step strategy
under real-time conditions by an embedded scientist,
with the aim to evaluate and monitor whether this 7-
step strategy is a useful and effective strategy to success-
fully develop and implement a WHPP at two worksites,
with a focus on healthy lifestyle changes. Furthermore,
we aim to gain insight into factors that either facilitate
or hamper the implementation process, the quality of
the implemented lifestyle interventions and the degree
of adoption, implementation and continuation.
This article describes the design and framework
for the formative evaluation of the natural course of
the development, implementation and maintenance of
BRAVO@Work.
Methods and design
Study design, population and setting
This study is a formative evaluation, alongside a con-
trolled trial, within two different worksites with anembedded scientist on site to continuously monitor
the implementation process. Each worksite (i.e. a Uni-
versity of Applied Sciences and an Academic Hospital)
will assign a participating faculty (546 employees) or a
department (635 employees) respectively, which will
implement a WHPP using the 7-step strategy. Further-
more, both participating worksites will assign a control
faculty/department that will not be allowed to partici-
pate in the implementation process and use of the 7-
step strategy. Employees that are 18 years or older are
eligible to participate in the study. Prior to data collec-
tion all employees will be informed about the study
purposes, after which informed consent will be
obtained. All data will be collected using qualitative
(i.e. real-time monitoring and semi-structured inter-
views) and quantitative methods (i.e. process evaluation
questionnaires), applying data triangulation. Except for
the real-time monitoring, the data collection will take
place at baseline and after 6, 12 and 18 months.
Employees from different organizational levels of the
worksite will be approached to actively participate in
the project.
The study protocol has been approved by the Medical
Ethics Committee of the University Medical Centre of
Utrecht (Utrecht, the Netherlands).
The 7-step strategy
The 7-step strategy is based on a study in 1992 by
Wynne and Clarkin and is supported by the European
Foundation for the Improvement of living and Working
Conditions [27]. The study of Wynne and Clarkin con-
sisted of two phases. First they conducted a survey
among almost 1500 European companies across seven
countries questioning their health policies and other ac-
tivities for worksite health promotion. Second, case stud-
ies of good practices were conducted to determine how
these companies had organized activities for health pro-
motion at the workplace and how they had integrated
these activities in their general occupational health pol-
icy. The results of this study showed that the following
five aspects were important when implementing a suc-
cessful health policy at the workplace: A) Needs assess-
ment: for the establishment of a health policy it is
important that the wishes and needs of employees are
analyzed. In this way the intervention activities can be
developed according to their needs; B) Participation:
key figures from different levels in the company’s
organization need to be involved in the development
and implementation of the health promotion program to
create a solid support for the health policy. This can be
done by means of working groups; C) Flexibility: health
promotion programs are similar at some basic points.
However, they are not standard programs, since a
WHPP needs to fit the specifics of the workplace;
Wierenga et al. BMC Public Health 2012, 12:619 Page 4 of 11
http://www.biomedcentral.com/1471-2458/12/619D) Integration: the health promotion program needs to
include activities that are both aimed at the individual
employee and at the work environment; and E) Multi-
disciplinary: several experts in the fields of human
resources, communication, health management, psych-
ology and working environment need to be involved in
the development and implementation to increase pro-
gram effectiveness. These five aspects were translated by
Wynne and Clarkin into a new and generic 7-step strat-
egy for the systematic development and implementation
of health promotion programs (interventions) at the
workplace [26,27]. The implementation strategy consists
of the following 7 steps: 1) creating solid support, 2) for-
mation of basic structures, 3) performing a needs assess-
ment, 4) development of the interventions and health
policy, 5) implementation of the interventions, 6) evalu-
ation of the implemented interventions, and 7) embed-
ding the interventions in the general occupational health
policy of the organization. A schematic description of
the strategy is given in Figure 2.
The main aspect of this strategy is the active participa-
tion of relevant stakeholders (i.e. managers, employees,
communications officer, human resources staff, facility
management, health and safety executive, company
physician) when passing through the 7 steps. Therefore,
in step 2, it is recommended that representatives of
employees and relevant stakeholders from the participat-
ing organizations should be asked to participate in the
use and application of the 7-step strategy by taking part
in a steering committee (SG) a project group (PG) or a
working group (WG). The purpose of these various
groups is explained in Figure 2, step 2. It is hypothesized
that application of the 7-step strategy should ensure that
developed and implemented interventions will be tai-
lored to the needs of different stakeholders within the
worksite. Furthermore it aims to facilitate the integration
of successful interventions in company’s general occupa-
tional health policy.
In the BRAVO@Work study the 7-step strategy will be
used to develop and implement interventions related to
multiple lifestyle behaviors (i.e. BRAVO-interventions) at
the worksite and to integrate these lifestyle interventions
in the company’s general health policy. The way of use
and the content of the 7-step strategy will be transferred
to representatives within both participating worksites by
the researchers. Since we aim to study the natural course
of implementation, not the researchers but the represen-
tatives (SG, PG, WG) from both participating worksites
themselves are set in the lead and made responsible for
performing all actions needed according to the 7 steps.
However, to ensure the quality of the interventions, the
following guidelines are issued: A) only best evidence
interventions that fit the worksite should be selected, B)
the interventions should be related to at least twoBRAVO lifestyle themes, and C) the interventions
should involve an environmental component.
Framework for evaluation of the implementation process
In order to systematically investigate and evaluate the
implementation process the four main aspects of the
theory described in the introduction (i.e. innovation
determinants, adoption, implementation and continu-
ation; Figure 1) are operationalized by using a combin-
ation of the framework of Steckler and Linnan for
process evaluations and the RE-AIM framework [29-32].
After combining these framework, 8 descriptive compo-
nents of the implementation process need to be opera-
tionalized and subsequently evaluated in this formative
evaluation: 1) context, 2) recruitment, 3) reach, 4) dose
delivered, 5) dose received, 6) fidelity, 7) satisfaction and
8) maintenance [29-32]. These components will be eval-
uated at three different levels within the participating
worksites: 1) management level, 2) project group level
and 3) employee level [24]. Table 1 presents the defin-
ition of all 8 components (including data collection
method and evaluation level) of the formative evaluation
which together will measure the degree of adoption, im-
plementation and continuation of the 7-step strategy
and the BRAVO-interventions within both participating
worksites.
Adoption refers to the proportion of worksites and
participants who will adopt the 7-step strategy and the
BRAVO-interventions [25]. In order to successfully
monitor adoption, we specifically examine recruitment.
Implementation is the extent to which the intervention
has been implemented and received by the intended
audience. This will be assessed by examining reach, dose
delivered, dose received, fidelity and satisfaction [28,29].
Continuation is the extent to which the program is sus-
tained over time and has become part of everyday cul-
ture of the worksite. It will be operationalized within the
component maintenance [25]. The four main categories
of innovation determinants are operationalized within
the component context and will be called implementa-
tion determinants. These implementation determinants
could either facilitate or hamper implementation. Table 2
gives an overview of the implementation determinants
that will be measured per main category.
Data collection procedure
All data will be derived from different sources and col-
lected by means of different methods, both qualitative
and quantitative (i.e. data triangulation). Data triangula-
tion enables researchers to look for patterns in all col-
lected data in order to develop an overall interpretation
including multiple views on the implementation process
[33,34]. The qualitative and quantitative data will com-




Aim step 1: create solid support of the worksites management team for implementation 
• Support from higher management will be ensured by signing a letter of intent saying that 
higher management supports the project and that employees are allowed to participate in the 
project during working hours 
• Ensuring management support by providing information on the project and evidence of the 




Aim step 2: formation of a project structure with employees from different organizational layers 
• Installing a steering committee with a chairman, preferably someone from higher 
management with decision making authority. Other members are also in decision making 
positions. This board will have monthly meetings to discuss progress and finalize decisions. 
Furthermore this board is responsible for the embedding of interventions in the general 
health policy of the company 
• Appointing a project leader by the chairman. The project leader has authority at the worksite 
and enthusiasm for the project and will be an intermediate between steering committee and 
project and working groups  
• Formation of project group (PG) and, if necessary, working groups (WG) by the project 
leader. The PG and WG will be responsible for the development and implementation of 
interventions and both groups will consist of representatives from all layers of the worksite. 
• The project leader will be advised to include the following relevant stakeholders: managers, 
employees from different teams, communication officer, human resource staff member, 




Aim step 3: performing a needs assessment in order to develop interventions according to the 
needs and characteristics of the worksite 
• The PG or WG will be advised to perform a needs assessment among all employees by 
means of a standard needs assessment list. The project group can also decide to use a web-
based questionnaire, a physical examination, focus groups or a combination of those 
methods mentioned. The needs assessment should measure the wishes of worksites 




Aim step 4: develop interventions that match employees needs and characteristics of the 
worksite  
• Based on the results of the needs assessment and characteristics of the worksite the 
interventions will be developed.  
• The project leader will make a project and communication plan using input from the results of 
the needs assessment, PG and WG. The project plan should contain the desired changes 
and goals of the project, an intervention template (detailed description of interventions), 
communication plan and time-line, budget plan, and a list of involved persons with their tasks 
and responsibilities. This will facilitate a timed and structured implementation of the 
interventions. 
• The project leader will present this project plan to the steering committee, who will decide on 




Aim step 5: implementation of the interventions  
• The developed interventions will be implemented within the organization by the responsible 
project members according to the project plan.  
Step 6 
Evaluation 
Aim step 6: evaluation of the implemented interventions and the whole project  
• During the implementation process an integrative evaluation should be part of the process. 
This allows for data-driven improvement and adjustments to the project plan as needed. 
• After the implementation of the interventions, the PG or WG should evaluate the program as 




Aim step 7: embedding the 7-step strategy and interventions in the general health policy of the 
organization 
• The structural embedding of the use of the 7-step strategy and interventions has to be 
realized to maintain possible (positive) effects over time. Efforts need to be made by the 
steering committee to integrate the 7-step strategy and interventions in the worksites general 
health policy. 
Figure 2 Outline of the 7-step strategy for implementation and continuation of a worksite health policy.
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Table 1 Definition of the formative evaluation components at three organizational levels, including methods for data
collection








Adoption Recruitment Management level Monitoring
Sources and procedures used to approach and attract worksites and
management to become effective participants of the project
Project group level Monitoring,
questionnaire,
interviews
Sources and procedures used to approach and attract PG and




Sources and procedures used to approach and attract employees
for participation in BRAVO-interventions to become effective participants
Implementation Reach Project group level Monitoring,
interviewsProportion of employees who were approached as PG or WG member
Employee level Monitoring
Proportion of employees who were approached for participation
in BRAVO-interventions
Dose delivered Management level Monitoring
Providing the 7-step strategy to worksites and PG and WG members
Project group level Monitoring,
questionnaire,
interviews
Proportion of intended BRAVO-interventions delivered or provided
to employees by PG and WG
Dose Received Project group level Monitoring
Proportion of companies and PG and WG members who




Proportion of employees who participated in each BRAVO-intervention
Fidelity Project group level Monitoring,
questionnaire,
interviews
- Compliance to the 7 steps of the implementation strategy by
Steering committee and PG
-Compliance of PG to project implementation plan and quality of
implementation of BRAVO-interventions
Satisfaction Management level Interviews
Opinion/satisfaction about the project
Project group level Questionnaire,
interviewsOpinion/satisfaction about the 7-step strategy
Employee level Questionnaire,
interviewsOpinion/satisfaction about BRAVO-interventions
Continuation Maintenance Management level Monitoring,
questionnaire,
interviews
Extend to which the developed BRAVO-interventions and 7-step strategy
become routine and part of everyday culture and norms of the
organization including the degree to which
BRAVO-interventions are continued.
Implementation Context All levels Monitoring,
Determinants Determinants of implementation which can either hinder or facilitate
the implementation of the 7-step strategy and BRAVO-interventions.
These determinants are subdivided within 4 main categories:
questionnaire,
interviews
1. Characteristics of the socio-political context
2. Characteristics of the organization
3. Characteristics of the innovation
4. Characteristics of the adopting person/user
*PG= project group.
*WG=working group.
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1. Willingness of participants to cooperate with the innovation
2. Degree to which the participant is aware of the health benefits of the innovation
3. The extent to which the innovation fits into existing rules, regulations and legislation
Characteristics of the organization 4. Decision making process and procedures in the organization: top-down or bottom-up
5. Hierarchical structure: extent to which decision making process is formalized through hierarchical procedures
6. Formal reinforcement by management to integrate the innovation into organizational policies
7. Organizational size (number of employees): large, medium, small
8. Functional structure (task oriented) versus product structure (output oriented)
9. Staff turnover: high, average, low
10. Degree of staff capacity in the organization or department that implements the innovation
11. Available expertise, in relation to the innovation in the organization or department
12. Number of potential users to be reached
13. Financial resources made available for implementing the innovation
14. Reimbursement for implementers/organizations to facilitate extra efforts in applying the innovation
15. Other resources made available for implementing the innovation (e.g. equipment, manuals)
16. Administrative support available to the implementers of the innovation
17. Time available to implement the innovation
18. Availability of staff responsible for coordinating implementation in the organization
19. The implementers are involved in the development of the innovation
20. Opinion leaders who influence opinions of others in the organization or department
21. Cooperation with external partners with respect to the implementation of the innovation
Characteristics of the adopting
person/user
22. Support from colleagues in implementing the innovation
23. Support from other implementers within the project in implementing the innovation
24. Support from their supervisors in the department with respect to the implementation of the innovation
25. Support from higher management in the organization with respect to the implementation of the innovation
26. Extent to which colleagues implement the innovation (modeling)
27. Extent to which the implementer has the skills needed to implement the innovation
28. Extent to which the implementer has the knowledge needed to implement the innovation
29. Self-efficacy: confidence of the implementer to perform the behavior needed to implement the innovation
30. Extent to which ownership by the implementer is perceived
31. Extent to which the innovation first the perceived task orientation of the implementer
32. Extent to which the implementer expects that the participant will cooperate with the innovation
33. Extent to which the implementer expects that the participant will be satisfied with the innovation
34. Extent to which the goals of the different implementers with respect to the innovation are contradictory
35. Extent to which the implementer has ethical problems with the innovation
36. Attitude of the implementer with respect to the innovation
37. Outcome expectations of the implementer and participants with respect to the innovation
38. Perceived social norm with respect to the innovation by colleagues and supervisors
39. User directed performance feedback: formative or summative feedback
40. Personal benefits for the implementers
41. Extent to which the implementers work as a team
Characteristics of the innovation 42. Extent to which the procedures/guidelines of the innovation are clear
43. Extent to which the procedures/guidelines are read by the implementers
44. Extent to which the innovation is complete
45. Extent to which the innovation is too complex to work with
46. Information provided: sufficient, insufficient.
Wierenga et al. BMC Public Health 2012, 12:619 Page 7 of 11
http://www.biomedcentral.com/1471-2458/12/619
Table 2 Implementation determinants measured in this study, sub dived per main category (Continued)
47. Compatibility: degree to which the innovation is perceived as consistent with existing work procedures
48. Triability: extent to which the innovation can be subjected to trial
49. Relative advantage: extent to which the innovation is perceived as advantageous
50. Observability: degree to which the results of the innovations are observable to the implementer
51. Extent to which the innovation is appealing to use
52. Relevance of the innovation for the participant: extent to which the innovation has added value
53. Frequency of use of the innovation: high, low
54. Image of the innovation in the organization: positive, negative
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and quantitative data will create a rich dataset for inter-
pretation of the implementation process. The real-time
formative evaluation was systematically planned prior to
the start of the implementation within both participating
worksites. This will enable us to collect all data on the 8
process components before, during and after the imple-
mentation of the lifestyle interventions in order to better
understand the implementation process over time [18].
The evaluation is therefore an integral part of the on-
going implementation process.
The primary researcher will continuously monitor the
use of the 7-step strategy and the implementation process
of the BRAVO-interventions to gain insight into determi-
nants of implementation and all 8 process components.
The primary researcher will collect minutes from all pro-
ject meetings and will document all communication
(emails, letters, and phone calls) throughout the imple-
mentation process and use of the 7-step strategy within
both participating worksites. These minutes and observa-
tions will be documented and structured by using monthly
predetermined spread sheets. These spreadsheets will be
constructed and structured according to our frame-
work for evaluation and the three organizational levels
(i.e. management, project group, and employees) of this
study and will therefore contain information on all 8
process components related to the 7-step strategy, but also
to the lifestyle interventions and the process of adoption,
implementation and continuation.
Worksite management and team leaders will be asked
in semi-structured telephone interviews at baseline (T0),
after 6 months (T1) and after approximately 12 months
(T2) for A) their experienced barriers and facilitators for
the implementation of BRAVO-interventions (Context),
B) whether they were aware of the project and if
BRAVO-interventions were implemented (Fidelity and
Dose delivered), and C) their expectations and satisfac-
tion regarding the complete project (Satisfaction).
Data from project group (PG) and working group
(WG) members will be collected by means of semi-
structured interviews at T0, T1, T2 and after 18 months
(T3). Furthermore, a process questionnaire will bedistributed at T1 and T2. PG and WG members will be
asked in the interviews and process questionnaire for A)
their experienced barriers and facilitators for implemen-
tation related to the 7-step strategy and the implementa-
tion of the BRAVO-interventions (Context), B) for their
expectations, experience and opinion about the use of
the 7-step strategy and the implementation of the
BRAVO-interventions (Satisfaction), C) for their adher-
ence to the 7-step strategy and project plan (Fidelity), D)
whether he or she implemented the intervention they
were responsible for (dose delivered), E) which sources
and procedures were used to approach and attract PG
and WG members for participation in the project, and
employees for participation in BRAVO-interventions
(Recruitment), F) the intention to use the 7-step strategy
and to continue the BRAVO-interventions in the future
(Maintenance).
Employees from the participating faculty/department
will be asked in semi-structured interviews at T0, T1
and T2 and subsequently by a process questionnaire at
T1 and T2 for A) their experienced barriers and facilita-
tors for the implementation of BRAVO-interventions
(Context), B) whether they were aware of the project
and the BRAVO-interventions (i.e. Reach) C) about their
expectation and opinion of the project, BRAVO-
interventions and ways of recruitment (Satisfaction and
Recruitment), and D) their participation to BRAVO-
interventions, including reasons for participation and
non-participation (Dose received).
Analysis
Analysis of qualitative data
All qualitative data will be analyzed with the software
program for qualitative analyses ‘Atlas.ti’. All data that is
systematically collected or observed during the study is
considered to be data [35,36]. This means that not only
the semi-structured, in-depth interviews, but also all
data collected during the monitoring process by means
of checklists and notes collected during attending pro-
ject meetings will be regarded and analyzed as qualita-
tive data. All collected data will be marked with a series
of codes extracted from the text and from literature
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content of the material). The codes will be grouped into
concepts in order to make them more workable (i.e. se-
lective coding: refer to central concepts underlying the
descriptive codes) [35,36]. These concepts will be cate-
gorized to form the basis for the creation of a theory be-
hind the data by using tables and matrices to identify
and compare concepts (i.e. theoretical coding: identify
patterns and relationships between concepts). All quali-
tative data will be presented with representative quotes,
which cannot be traced back to individual persons.
Statistical analysis of quantitative data
For our main objective we aim to observe trends in
self-reported and observed implementation of the use
of the 7-step strategy and of the implemented lifestyle
interventions. That is, at level of project initiation we
will examine the results of the project group. At the
employee level, we examine self-reported exposure, ac-
ceptance and use of lifestyle program components.
Mixed-effects logistic regression will be used to examine
trends. A two-tailed significance level of p < 0.05 is con-
sidered to be statistically significant. This analysis will
allow for the use of probabilistic or dichotomous data,
and will take into account that repeated observations are
nested within individuals. Within this context we will
also examine the determinants that may explain expos-
ure, acceptance and uptake level. Furthermore we will
analyze demographic variables of non-responders com-
pared to responders the questionnaire. Non-responders
are employees who received the questionnaire but did
not return it. Analyses will be performed with SPSS 20.0
(SPSS Inc. Chicago, Illinois, USA).
Discussion
The purpose of this article was to describe the design
and framework for the formative evaluation of the nat-
ural course of the development and implementation of
BRAVO@Work. Additionally, the seven steps of the ap-
plied implementation strategy were presented. This 7-step
strategy was designed to successfully develop and imple-
ment a WHPP at two work sites, with a focus on healthy
lifestyle changes.
The rising call to improve the translation of research
into daily practice has created a need for a shift in focus
towards the evaluation of the implementation process of
interventions, rather than the current focus on effect
evaluations. Consequently, one of the main strengths of the
BRAVO@Work study is that, to our knowledge, this is one
of the few studies that systematically monitors and evaluates
the natural course of the implementation process prior to,
during and after implementation by means of a real-time
formative evaluation within a controlled trial. The formative
evaluation of the implementation process will be conductedon multiple organizational levels and is systematically
planned prior to the start of the implementation within both
participating worksites. A well-planned and structured
evaluation of the implementation process can provide crit-
ical information that could help explain study outcomes on
the effectiveness of an intervention but most important, it
could provide a base for enhancing program maintenance
[37-40]. The data gathered are essential for generalizing the
strategy to other settings and thereby improving the transla-
tion of research into daily practice by determining the fac-
tors that either facilitate or hamper implementation. The
real-time monitoring allows us to gain insight into possible
changes over time in the determinants of implementation,
such as the attitude towards the 7-step strategy/interven-
tions and the intentions to continue. It will allow us to bet-
ter understand possible failure points in the 7-step strategy.
These results will be used to enrich the 7-step strategy,
resulting in an implementation strategy suitable for practice.
In addition, the 7-step strategy will be evaluated in two dif-
ferent worksites (i.e. education and healthcare), with differ-
ent organizational structures, cultures, work forces and
tasks. This enables us to gain insight into the generalizability
of the 7-step strategy across different worksites.
As mentioned before the best method to open the
‘black box’ of the implementation process of interven-
tions is to place the researcher on site as an embedded
observer (‘fly on the wall’). Our approach fits well with
recent calls, such as that of Wandersman et al., (2008)
which highlight the need for user-based rather than
source-based approaches. Source-based programs follow
a linear sequence, meaning that the innovation is dir-
ectly transferred and implemented from the perspective
of the developers (I.e. source) to the users without adap-
tation to the specific setting in which the innovation will
be used [22]. Alternatively, Wandersman et al., (2008)
have focused on a user-based model, whereby interven-
tions and implementation strategies are developed by
the source but implemented based on the awareness of
needs and opportunities for change from the user. This
calls for alternative research designs, such as the design
of the BRAVO@Work study. Our approach ensures that
the dynamic process of implementation is captured by
means of data triangulation, in which multiple method-
ologies are used to examine WHPP assessment, develop-
ment, implementation and continuation.
Another strength of this study is that the formative
evaluation will allow us to gain insight into the fit of 7-step
strategy and the implemented lifestyle interventions with
the worksite. This is an important aspect of the evaluation
since the 7-step strategy and literature emphasizes the
need for a fit with the worksite in order to achieve success-
ful implementation.
A final and most important strength of this study is
the use of a mixed methods approach (i.e. observation,
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views), accompanied by collecting data at different
organizational levels in the formative evaluation of the
implementation process. This data triangulation is a way
of ensuring the integrity of the data since multiple views
on the implementation process are mapped [34].
However, limitations of this study can also be men-
tioned. First selection bias due to a selective response
could occur. Healthy employees are more likely to fill out
the questionnaires and to participate in interviews and
interventions. This is the case with instruments that ad-
dress health behaviors [41]. However, one might
hypothesize that this will be less of an issue in formative
evaluations, because stating your (positive or negative)
opinion on the interventions does not deal with (chan-
ging) your poor or good behavior. Hence, it is less per-
sonal. To address this potential problem we will analyze
demographic variables of non-responders and invite them
for interviews. A second limitation might be that members
of the project group (i.e. employees) might be a poor rep-
resentation of all employees working at the worksite.
Ideally, employees participating in one of the three groups
are ambassadors of the project at their faculty/department.
However, due to the nature of this study we do not control
the selection of employees for participation in these
groups. Instead, we could only advice the project leader to
include employees from all relevant faculties/departments
as stated in the 7-step strategy.
Since we will conduct a formative evaluation alongside
a controlled trial both participating worksites will assign
a control faculty/department that will not be allowed to
participate in the implementation process. This will
allow us to collect data on the effectiveness of the imple-
mented lifestyle interventions by means of a web-based
questionnaire distributed in the intervention faculty/
department (i.e. department working with the 7-step
strategy) and in the control faculty/department. In doing
so we will be able to link the outcomes on the effectiveness
to the implementation process and will give us insight into
the quality of the implemented lifestyle interventions and
possibly the separate effects of each implemented lifestyle
intervention [30,42-45].
When BRAVO@Work proves to be successful, the
7-step strategy will be adjusted if necessary and then
disseminated nationwide by the Dutch Institute for
Sport and Physical Activity, providing companies with
an effective strategy to develop and implement a life-
style policy as part of their health management.
Abbreviations
WHPP: Worksite Health Promotion Program; SG: Steering committee;
PG: Project Group; WG: Working Group.
Competing interests
The author(s) declare that they have no competing interests.Authors’ contributions
LE and VH wrote the initial study protocol and were involved in preparations
for the study. DW was responsible for drafting the paper. All authors
commented on the draft versions. All authors have read and approved the
final version of the manuscript.
Acknowledgements
This study is funded by: The Netherlands Organization for Health Research
and Development (ZonMw, project number 50-51405-98-019).
We would like to thank the participating worksites and their employees for
making this study possible.
Author details
1Body@Work, Research Centre on Physical Activity, Work and Health,
TNO-VUmc, Amsterdam, The Netherlands. 2Department of Public and
Occupational Health, EMGO+ Institute for Health and Care Research, VU
University Medical Centre, Amsterdam, The Netherlands. 3Netherlands
Organisation for Applied Scientific Research, TNO Expertise Centre Life Style,
P.O. Box 2215, Leiden 2301 CE, The Netherlands.
Received: 22 June 2012 Accepted: 17 July 2012
Published: 7 August 2012
References
1. Gommer AM, Poos MJJC: Welke ziekten hebben de hoogste prevalentie?
In Volksgezondheid toekomstverkenning. Edited by Nationaal Kompas
Volksgezondheid. Bilthoven: RIVM; 2010.
2. Pronk NP, Martinson B, Kessler RC, Beck AL, Simon GE, Wang P: The
association between work performance and physical activity,
cardiorespiratory fitness, and obesity. J Occup Environ Med 2004,
46(1):19–25.
3. van Duijvenbode DC, Hoozemans MJ, van Poppel MN, Proper KI: The
relationship between overweight and obesity, and sick leave: a
systematic review. Int J Obes (Lond) 2009, 33(8):807–816.
4. Proper KI, Hildebrandt VH: Overweight and obesity among Dutch workers:
differences between occupational groups and sectors. Int Arch Occup
Environ Health 2010, 83(1):61–68.
5. Jans MP, van den Heuvel SG, Hildebrandt VH, Bongers PM: Overweight and
Obesity as Predictors of Absenteeism in the Working Population of the
Netherlands. JOEM 2007, 49(9):975–980.
6. Kirsten W: Making the link between health and productivity at the
workplace–a global perspective. Ind Health 2010, 48(3):251–255.
7. Mills PR, Kessler RC, Cooper J, Sullivan S: Impact of a health promotion
program on employee health risks and work productivity. Am J Health
Promot 2007, 22(1):45–53.
8. World Health Organization: Workplace health promotion. The workplace: a
priority setting for health promotion; 2011. http://www.who.int/
occupational_health/topics/workplace/en/index.html.
9. Engbers LE, van Poppel MN, Chin A, Paw MJ, van Mechelen W: Worksite
health promotion programs with environmental changes: a systematic
review. Am J Prev Med 2005, 29(1):61–70.
10. Kremers S, Reubsaet A, Martens M, Gerards S, Jonkers R, Candel M, de
Weerdt I, de Vries N: Systematic prevention of overweight and obesity in
adults: a qualitative and quantitative literature analysis. Obes Rev 2010,
11(5):371–379.
11. Ni Mhurchu C, Aston LM, Jebb SA: Effects of worksite health promotion
interventions on employee diets: a systematic review. BMC Public Health
2010, 10(10):62.
12. Jepson RG, Harris FM, Platt S, Tannahill C: The effectiveness of
interventions to change six health behaviors: a review of reviews.
BMC Public Health 2010, 8(10):538.
13. Grol R, Wensing M: What drives change? Barriers to and incentives for
achieving evidence-based practice. Med J Aust 2004, 180(6 Suppl):S57–S60.
14. Grol R, Grimshaw J: From best evidence to best practice: effective
implementation of change in patients' care. Lancet 2003,
362(9391):1225–1230.
15. Grol R: Implementing guidelines in general practice care. Qual Health
Care 1992, 1(3):184–191.
16. Durlak JA, DuPre EP: Implementation matters: A review of research on
the influence of implementation on program outcomes and the factors
affecting implementation. Am J Community Psychol 2008, 41:327–350.
Wierenga et al. BMC Public Health 2012, 12:619 Page 11 of 11
http://www.biomedcentral.com/1471-2458/12/61917. Grimshaw J, Eccles M, Tetroe J: Implementing Clinical Guideline: Current
Evidence and Future Implication. J Contin Educ Health Prof 2004,
24:S31–S37.
18. Stetler CB, Legro MW, Wallace CM, Bowman C, Guihan M, Hagedorn H,
Kimmel B, Sharp N, Smith JL: The role of formative evaluation in
implementation research and the QUERI experience. J Gen Intern Med
2006, 21 Suppl 2:S1–S8.
19. Mittman BS: Creating the evidence base for quality improvement
collaboratives. Ann Int Med 2004, 140(11):897–901.
20. Patton MQ: Evaluation of program implementation. Eval Stu Rev Annu
1979, 4:318–345.
21. Leykum LK, Pugh JA, Lanham HJ, Harmon J, McDaniel RRJ: Implementation
research design: integrating participatory action research into
randomized controlled trials. Implement Sci 2009, 4:69.
22. Wandersman A, Duffy J, Flaspohler P, Noonan R, Lubell KS, Stillman L,
Blachman M, Dunville R, Saul J: Bridging the gap between prevention
research and practice: the interactive systems framework for
dissemination and implementation. Am J Community Psychol 2008,
41:171–181.
23. Rogers EM: Diffusion of innovations. New York: Free Press; 2003.
24. Paulussen TH, Wiefferink K, Mesters I: Invoering van effectief gebleken
interventies. In Gezondheidsvoorlichting en gedragsverandering. Edited by
Brug J, Van Asseman P, Lechner L. Assen: van Gorcum; 2007.
25. Fleuren M, Wiefferink K, Paulussen T: Determinants of innovation within
health care organizations: literature review and Delphi study. Int J Qual
Health Care 2004, 16(2):107–123.
26. Wynne R: European foundation for the improvement of living and working
conditions: Workplace health promotion in Europe. Research summary.
Luxembourg: Office for official publications of the European Communities;
1997.
27. Wynne R, Clarkin N: Under construction: building for health in the EC
workplace. Luxembourg: Officer for Offical Publication of the European
Communities; 1992.
28. Koenders P: BRAVO: a healthy lifestyle. Fortis puts health management
on the agenda (BRAVO: een gezonde leefstijl. Fortis zet
gezondheidsmanagement op de kaart). Arbo 2008, 6:16–19.
29. Glasgow RE, Vogt TM, Boles SM: Evaluating the public health impact of
health promotion interventions: the RE-AIM framework. Am J Public
Health 1999, 89:9–1322.
30. Dzewaltowski DA, Estabrooks PA, Glasgow RE: The future of physical
activity behavior change research: what is needed to improve
translation of research into health promotion practice? Exerc Sport Sci Rev
2004, 32(2):57–63.
31. Dzewaltowski DA, Glasgow RE, Klesges LM, Estabrooks PA, Brock E: RE-AIM:
evidence-based standards and a web resource to improve translation of
research into practice. Ann Behav Med 2004, 28(2):75–80.
32. Steckler A, Linnan L: Proces Evaluation for Public Health Interventions and
Research. San Francisco: Jossey-Bass; 2002.
33. Mays N, Pope C: Rigour and qualitative research. BMJ 1995, 311
(6997):109–112.
34. Mays N, Pope C: Assessing quality in qualitative research. BMJ 2000, 320:50–52.
35. Boeije H: Analyze in qualitative research. (Analyseren in kwalitatief onderzoek.
denken en doen). Amsterdam, The Netherlands: Boom onderwijs; 2009.
36. Wester F, Peters V: Qualitative analyse. Principles and procedures (Kwalitatieve
analyse. Uitgangspunten en procedures). Bussem, The Netherlands: Coutinho
bv; 2004.
37. Steckler A, Ethelbah B, Martin CJ, Stewart D, Pardilla M, Gittelsohn J, Stone E,
Fenn D, Smyth M, Vu M: Pathways process evaluation results: a school-
based prevention trial to promote healthful diet and physical activity in
American Indian third, fourth, and fifth grade students. Prev med 2003,
37:S80–S90.
38. Baranowski T, Stables G: Process evaluations of the 5-a-day projects.
Health Educ Behav 2000, 27(2):157–166.
39. Pratt CC, McGuidan WM, Katzev AR: Measuring program outcomes: Using
retrospective pretest methodology. Amer J Evaluation 2000,
21(3):341–349.
40. Johnson CC, Lai YL, Rice J, Rose D, Webber LS: ACTION live: using process
evaluation to describe implementation of a worksite wellness program.
J Occup Environ Med 2010, 52(Suppl 1):S14–S21.41. Glasgow RE, McCaul KD, Fisher KJ: Participation in worksite health
promotion: a critique of the literature and recommendations for future
practice. Health Educ Q 1993, 20(3):391–408.
42. Bouffard JA, Taxman FS, Silvermand R: Improving process evaluations of
correctional programs by using a comprehensive evaluation
methodology. Eval Programm Plann 2003, 26:149–161.
43. Bull SS, Gillette C, Glasgow RE, Estabrooks PA: Work site health promotion
research: to what extent can we generalize the results and what is
needed to translate research into practice? Am J Public Health 2003,
30:537–549.
44. Craig P, Dieppe P, Macintyre S, Nazareth I, Petticrew M: Developing and
evaluating complex interventions: the ned Medical Research Council
guidance. BMJ 2008, 337(1655):979–983.
45. Campbell NC, Murray E, Darbyshire J, Emery J, Farmer A, Griffiths F, Guthrie B,
Lester H, Wilson P, Kinmonth AL: Designing and evaluating complex
interventions to improve health care. BMJ 2007, 334(7591):455–459.
doi:10.1186/1471-2458-12-619
Cite this article as: Wierenga et al.: The design of a real-time formative
evaluation of the implementation process of lifestyle interventions at
two worksites using a 7-step strategy (BRAVO@Work). BMC Public Health
2012 12:619.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
